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□ 1: Science 1981 Dec 1 1;214(4526): 1246-8 
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High levels of intracellular bombesin characterize human 
small-cell lung carcinoma. 

Moody TW, Pert CB, Gazdar AF, Carney DN, Minna JD. 

"Small cells" or "oat cells" characterize a virulent form of lung cancer and 
share many biochemical properties with peptide-secreting neurones. The 
neuropeptide bombesin is present in all small-cell lines examined, but not in 
other lung cancer cell lines, suggesting that bombesinergic precursor cells in 
lung may give rise to this disease. 

PMID: 6272398 [PubMed - indexed for MEDLINE] 
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Targeting growth factor receptors with fusion toxins. 
Kreitman RJ, FitzGerald D, Pastan I. 

Laboratory of Molecular Biology, National Cancer Institute, National 
Institutes of Health, Bethesda, MD 20892. 

Recombinant toxins which bind to growth factor receptors have been 
prepared and used to kill cells responsible for malignant or autoimmune 
disease. Our strategy has been to genetically fuse ligands to different forms 
of Pseudomonas exotoxin which due to mutations or deletions do not bind to 
normal cells. The resulting recombinant chimeric toxins, in concentrations 
often less than 1 ng/ml, selectively kill cells expressing the appropriate 
growth factor receptor. The ligand may be a growth factor, such as 
transforming growth factor alpha (TGF alpha), interleukin 6 (IL6) or 
interleukin 2 (IL2), or single chain antigen binding proteins, such as the 
variable heavy and light regions of the monoclonal antibody anti-Tac. These 
chimeric toxins kill not only established cell lines but also fresh tumor cells 
from patients and display anti-tumor activity toward human malignant 
tumors in nude mice. While clinical trials are beginning with some of these 
agents, work continues to improve the effectiveness of recombinant 
chimeric toxins, and to widen the scope of disorders which might be treated 
by this approach. 

Publication Types: 

• Review 

• Review, Tutorial 

PMID: 1319965 [PubMed - indexed for MEDLINE] 
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□ l: J Immunol 1991 Feb l;146(3):915-9 Related Articles, f^^w BookS. LinkOut 

A chimeric IL-2/Ig molecule possesses the functional activity of 
both proteins. 

Landolfi NF. 

Protein Design Labs, Inc., Mountain View, CA 94043. 

An expression vector (pIL-2/IgGl) was constructed with the coding 
sequence of human IL-2 inserted upstream of the four exons (CHI, hinge, 
CH2, and CH3) that encode the human IgGl H chain constant region. 
Introduction of this vector into a nonsecreting murine myeloma cell line 
resulted in the production of a chimeric molecule (IL-2/IgGl) consisting of 
IL-2 attached to the three Ig constant region domains. This molecule was 
secreted by the transfectant as a homodimer. Functional characterization 
revealed that the IL-2/IgGl chimeric molecule exhibited the binding and 
proliferation-mediating activities of IL-2. On a per molecule basis, IL- 
2/IgGl was indistinguishable from human rIL-2 in the ability to induce the 
proliferation of an IL-2-dependent T cell line. This chimeric molecule also 
possesses Ig effector function, in that it can mediate the specific lysis of IL- 
2R-positive cells in the presence of complement. These results demonstrate 
that it is possible to maintain Ig effector function in molecules 
("immunoligands") in which the binding specificity is conferred not by Ig 
variable regions, but rather, by a ligand of choice. 

PMID: 1988502 [PubMed - indexed for MEDLINE] 
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Local antitumour treatment in carcinoma patients with 
bispecific-monoclonai-antibody-redirected T cells. 

Kroesen BJ, ter Haar A, Spakman H, Willemse P, Sleijfer DT, de Vries 
EG, Mulder NH, Berendsen HH, Limburg PC, The TH, et al. 

Department of Clinical Irrmiunology, University Hospital Groningen, The 
Netherlands. 

In a pilot clinical study carcinoma patients with malignant ascites or pleural 
exudates have been treated locally with autologous lymphocytes activated 
ex vivo and redirected towards tumour cells with bispecific monoclonal 
antibodies. BIS-1, the bispecific monoclonal antibody used in this study, 
combines specificity against a tumour-associated antigen, AMOC-3 1, 
present on carcinomas, with a specificity against the CD3 complex on T 
lymphocytes. Patients selected for treatment had malignant pleural or 
peritoneal effusions. Treatment consisted of isolating autologous peripheral 
blood lymphocytes, ex vivo activation, incubation with bispecific 
monoclonal antibodies and injection at the effusion site of these BIS-1- 
redirected lymphocytes. To evaluate the effects of the bispecific monoclonal 
antibody, five patients received treatments with activated lymphocytes 
without bispecific antibodies. Effusion samples taken before and at various 
times after treatment were analysed by immunocytology and for the 
presence of the soluble factors carcinoembryonic antigen (CEA), 
interleukin-6 (IL-6), tumour necrosis factor (TNF), C-reactive protein and 
soluble CDS. In this way both immune activation and anti-tumour activity 
could be monitored. Conjugate formation between tumour cells and 
activated lymphocytes was seen as soon as 4 h after injection of BIS-1 - 
redirected activated lymphocytes, followed by a disappearance or reduction 
of tumour cells after 24-48 h. In parallel with this, the soluble tumour 
marker CEA decreased in the effusion fluid following injection with the 
BIS-1 -redirected lymphocytes. Furthermore, a steep increase in local 
granulocyte numbers was observed in the effusion fluid, which reached a 
maximum 24-48 h after the start of the treatment. Also levels of IL-6 and 
TNF were greatly elevated. The data suggest that the treatment induces both 
antitumour activity and a strong local inflammatory reaction. This is 
accompanied by no or only minor local and systemic toxicity, i.e. mild 
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fever, which disappeared as the local inflammatory reaction diminished 48- 
72 h after treatment. 

PMID: 790221 1 [PubMed - indexed for MEDLINE] 
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n 1: J Immunol 1992 Sep 15; 149(6): 1840-6 Related Articles, ^^w BookS. LinkOut 

Heterodimeric complex formation with CDS and TCR by 
bispecific antibody sustains paracrine IL-2-dependent growth 
ofCD3+ CD8+T cells. 

De Lau WB, Boom SE, Heije K, Griffioen AW, Braakman E, Bolhuis 
RL, Tax WJ, Clevers H, Bast BJ. 

Department of Clinical Immunology, University Hospital, Utrecht, The 
Netherlands. 

During physiologic activation of mature CD8+ T cells, TCR and CDS bind 
to the same Ag-complexed MHC class I molecule. Thereby, close proximity 
is induced between CDS and the TCR/CD3 complex. During this 
engagement, CDS may deliver TCR-independent signals via its associated 
protein tyrosine kinase, p561ck. We studied the potential biologic effects of 
close association between CDS and TCR/CD3 complexes by using a 
bispecific antibody (bsAb) directed against both TCR and CDS molecules. 
This hybrid hybridoma (quadroma)-produced bsAb binds as a monomeric 
molecule to CD3+ CD8+ but not CD3+ CD4+ T cells. The bsAb proved 
capable of inducing the cytotoxic effector function of cloned CD3+ CDS+ T 
cells biit not of CD3+ CD4+ T cells. When the bsAb was presented to 
resting T cells by monocytes, proliferation of the CD3+ CD4+ but not the 
CD3+ CDS+ subset of T lymphocytes was induced. Parental anti-TCR 
antibody induced vigorous growth of cells of both subsets. Essentially 
identical results were obtained when bsAb was presented in an immobilized 
fashion. The unresponsiveness of the CD3+ CDS+ T cells with respect to 
mitogenesis could be restored by exogenous rIL-2. The data suggest that 
bsAb-induced activation differs from activation by monospecific anti-TCR 
antibody. The former appears to more closely mimic physiologic Ag- 
induced signaling, because it leads to a similar paracrine IL-2-dependent 
growth pattern. The bsAb may, therefore, be instrumental in studying T cell 
signaling pathways, in particular the role of CDS-associated p561ck therein. 



PMID: 13S7662 [PubMed - indexed for MEDLINE] 
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□ 1: Br J Cancer 1996 Sep;74(6):853-62 Related Articles, new Books. LinkOut 

Targeted inhibition of tumour cell growth by a bispecific single- 
chain toxin containing an antibody domain and TGF alpha. 

Schmidt M, Wels W. 

Institute for Experimental Cancer Researcli, Freiburg, Germany. 

Overexpression of the epidermal growth factor receptor (EGFR) and ErbB-2 
has been observed in a variety of human tumours, making these receptors 
promising targets for directed tumour therapy. Since many tumour cells 
express both ErbB-2 and EGFR and these receptors synergise in cellular 
transformation, therapeutic reagents simultaneously binding to ErbB-2 and 
EGFR might offer advantages for tumour therapy. We have previously 
described the potent anti-tumoral activity of a bispecific antibody toxin that 
contains ErbB-2- and EGFR-specific single-chain Fv (scFv) domains. Here 
we report the construction and functional characterisation of a novel 
bispecific recombinant toxin, scFv(FRP5)-TGF alpha-ETA. The fusion 
protein consists of the antigen-binding domain of the ErbB-2-specific MAb, 
FRP5, and the natural EGFR ligand, TGF alpha, inserted at different 
positions in truncated Pseudomonas exojoxin A. ScFv(FRP5)-TGF alpha- 
ETA protein displayed binding to EGFR and ErbB-2, thereby inducing 
activation of the receptors, which was dependent on the cellular context and 
the level of EGFR and ErbB-2 expression. The bispecific molecule was 
cytotoxic in vitro for tumour cells expressing various levels of the target 
receptors. In vivo scFv(FRP5)-TGF alpha-ETA potently inhibited the 
growth of established A431 tumour xenografts in nude mice. 

PMID: 8826849 [PubMed - indexed for MEDLINE] 
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□ l: J Immunol 1998 Feb 15; 160(4): 1677-86 Related Articles, new Books. LinkOut 



FREE full t^xt article or 
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Bispecific molecules directed to the Fc receptor for IgA (Fc 
alpha RI, CD89) and tumor antigens efficiently promote cell- 
mediated cytotoxicity of tumor targets in whole blood. 

Deo YM, Sundarapandiyan K, Keler T, Wallace PK, Graziano RF. 

Medarex, Inc., Amiandale, NJ 08801, USA. yashdeo@injersey.com 

The FcR for IgA (Fc alpha RI, CD89) is primarily expressed on cytotoxic 
immune effector cells. By chemically cross-linking F(ab') fragments of the 
FcR for IgA (Fc alpha RI)-specific mAb (A77) with tumor Ag-specific mAb 
(anti-HER2/neu and anti-epidermal grov^h factor receptor), we have 
developed bispecific molecules (BSM) that simultaneously bind to 
respective tumor Ags and Fc alpha Rl-expressing effector cells in whole 
blood. These BSM mediated up to 55% of specific lysis of appropriate 
tumor Ag-expressing target cells (from a variety of tumors) with purified 
polymorphonuclear leukocytes, monocytes, or whole blood effector cells 
without preactivation with exogenous cytokines. To our knowledge, this is 
the first demonstration of Ab-dependent cell-mediated cytotoxic activity via 
Fc alpha RI in whole blood. Also, monocyte-derived macrophages mediated 
phagocytosis of HER2/neu-expressing tumor cells (>95% tumor cell loss). 
These BSM-mediated cytotoxic activities were completely inhibited by F 
(ab')2 of A77, demonstrating the specific role of Fc alpha RI as a trigger 
molecule. Furthermore, the binding of these BSM to monocytes or 
polymorphonuclear leukocytes in whole blood did not induce modulation of 
Fc alpha RI in the absence of the target Ag. Therefore, immune effector 
cells may be "armed" with Fc alpha Rl-directed BSM in whole blood. These 
Fc alpha Rl-directed BSM may offer new treatment options for various 
malignancies and other disease conditions. 



PMID: 9469424 [PubMed - indexed for MEDLINE] 
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□ l: Cancer Detect Prev 1993;! 7(2):295-300 Related Articles, ^^w Books, LinkOut 

Use of anti-CD3 and anti-CD16 bispecific monoclonal 
antibodies for the targeting of T and NK cells against tumor 
cells. 

Ferrini S, Cambiaggi A, Sforzini S, Canevari S, Mezzanzanica D, 
Colnaghi MI, Moretta L. 

Istituto Nazionale per la Ricerca sul Cancro, Genova, Italy. 

To target T lymphocytes against EGF-R+ tumors, we constructed anti- 
CD3/anti-EGF-R bimAbs either by the generation of a hybrid hybridoma 
(quadroma) or by a chemical cross-linking method. Analysis of the in vitro 
functional activity of these two different constructs indicated that the 
quadroma-secreted bimAb was more efficient in targeting the CD3+8+ 
clones against EGF-R+ target cells with respect to the bimAb produced by 
chemical method. In addition, the quadroma-produced bimAb is able to 
induce cytolysis of EGF-R+ tumor cell lines of PH A-induced lymphoblasts 
that had been expanded in IL-2-containing medium, whereas tumor cells 
lacking expression of EGF-R werQ not lysed. Resting PBL targeted by the 
bimAb did not display significant cytotoxicity against the relevant tumor. 
An anti-CD 16 hybridoma (IgGl) was fused with an anti-folate-binding 
protein hybrid (IgG2a) to construct bimAbs to target NK cells against NK- 
resistant ovarian carcinomas. The hybrid IgGl/IgG2a bimAb triggered the 
specific lysis of relevant target cells by resting NK cells, but it was 
ineffective when CD8+TCR alpha/beta+ cultured cell populations were used 
as effectors. Only marginal increases of cytolytic activity could be induced 
by the bimAb when IL-2-activated PBL (i.e., LAK cells) were used as 
effectors due to the high cytolytic activity of these cells against the relevant 
tumors in the absence of bimAb. The possible use of anti-CD 16 or anti-CD3 
bimAbs for the development of different cellular immunotherapy strategies 
against cancer is discussed. 

PMID: 8402715 [PubMed - indexed for MEDLINE] 
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□ 1: J Hematother 1995 Oct;4(5):369-76 Related Articles, new Books, LinkOut 

Lysis of small cell carcinoma of the lung (SCCL) cells by 
cytokine-activated monocytes and natural killer cells in the 
presence of bispecific immunoconjugates containing a gastrin- 
releasing peptide (GRP) analog or a GRP antagonist 

Chen J, Zhou JH, Mokotoff M, Fanger MW, Ball ED. 

Division of Hematology/Bone Marrow Transplantation, University of 
Pittsburgh Medical Center, PA 15213, USA. 

Lung cancer remains the leading cause of cancer deaths in the United States. 
We have developed a new immunotherapeutic approach to the treatment of 
small cell carcinoma of the lung (SCCL) by targeting the gastrin-releasing 
peptide receptor (GRP-R) expressed on the surface of these cells. Bispecific 
immunoconjugates were constructed by chemical fusion of a GRP analog or 
a GRP antagonist with monoclonal antibodies directed to the cytotoxic 
trigger molecules Fc gamma RI and Fc gamma RIII on various immune 
effector cells. We demonstrated that these bispecific immunoconjugates 
bound to target SCCL cells in a dose-dependent manner. In the presence of 
these immunoconjugates, more than 80% of SCCL cells were lysed by 
cytokine-activated monocytes and natural killer (NK) cells measured by a 
51Cr-release assay. These data indicate that bifunctional antibodies targeting 
GRP may have clinical use. 

PMID: 8581371 [PubMed - indexed for MEDLINE] 
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1 1: J Biol Chem 1994 Feb 18;269(7):4979-85 



Related Articles, Books. LinkOut 



Functional properties of antibody insulin-like growth factor 
fusion proteins. 

Shin SU, Friden P, Moran M, Morrison SL. 

Alkermes, Inc., Cambridge, Massachusetts 02139. 

Genetic engineering and expression techniques have been used to produce 
antibody growth factor fusion proteins. Insulin-like growth factors (IGFs) 1 
and 2 have been fused to mouse-human chimeric IgG3 at the end of CHI, 
immediately after the hinge, and at the end of CHS. Fusion heavy chains of 
the expected molecular weight were expressed, assembled with a co- 
expressed light chain, and secreted. The resulting molecules continued to 
bind antigen; they also bound the growth factor receptors, albeit with 
decreased affinity. The molecule with IGFl attached after CH3 (CH3-IGF1) 
had reduced ability to carry out complement-mediated cytolysis. In contrast 
the molecule with IGF2 attached after CH3 (CH3-IGF2) showed an 
approximately 50-fold increase in its ability to effect complement-mediated 
cytolysis and so should be an effective cytolytic agent. Both CH3-IGF1 and 
CH3-IGF2 bound Fc gamma RI with affinity similar to that of IgG3. The 
growth factor fiision proteins showed small but significant uptake into the 
brain parenchyma. 



PMID: 8106473 [PubMed - indexed for MEDLINE] 
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